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'kgjh lM+dksa ij jkr ds le; [kjkc n`';rk {ks=kksa dh igpku
eerk 'kekZ ,oa vferko nkl
lh,lvkbZvkj&dsanzh; oSKkfud midj.k laxBu] paMhx<+] 160 030 ¼iatkc½
lkjka'k% 'kgjh {ks=kksa esa lqj{kk dks c<+kok nsus ds lkFk&lkFk 'kgjh thou dh xq.koÙkk esa lq/kkj ds fy, LVªhV ykbVfuax flLVe dh cgqr egRoiw.kZ Hkwfedk gSA ;g jkr
ds le; pkydksa] ;k=kh vkSj iSny pyus okyksa ds fy, n`';rk esa lq/kkj djds lM+d lqj{kk dks c<+kok nsus esa Hkh cgqr lg;ksxh gSA LVªhV ykbVfuax flLVe dk izkFkfed
mís';] jksMost] ikfd±x {ks=k] lkoZtfud LFkku] mPp lqj{kk ds {ks=k] ;k dksbZ Hkh {ks=k tgka lqj{kk leL;k,a mRiUUk gksrh gSa ij izdk'k Mkyuk gS rkfd lgh ls ns[kk
tk ldsA ;g ,d Kkr rF; gS fd lM+d fctyh iz.kkyh n`';rk esa lq/kkj djds fo'ks"k :i ls va/ksjs esa ;krk;kr nq?kZVukvksa dks dkQh ek=kk esa de djus esa ennxkj
fl) gqvk gS vkSj blfy,] de jks'kuh dh fLFkfr esa lM+dksa ij mfpr izdk'k O;oLFkk iznku djuk vko';d gSA orZeku lM+d izdk'k O;oLFkk esa eq[;r% vleku
izdk'k dh leL;k mtkxj gks jgh gS ftlls n`';rk dk Lrj ?kV tkrk gS vkSj lkQ+ fn[kkbZ ugha nsrkA bl v/;;u esa] va/ksjs esa lM+d dh jks'kuh esa fHkUUkrkvksa dh
igpku djus ds fy, ,d e'khu fot+u n`f"V iz.kkyh dk izLrko j[kk x;k gSA bl 'kks/ki=k dk mís'; lM+d ij izdk'k dh vkSlr xgurk esa cnykoksa dh tk¡p djuk
gSA va/ksjs esa lM+d ij fctyh dh fLFkfr ds ohfM;ks lSaiy MsVk ds :i esa vf/kxzg.k fd;s x, vkSj fQj bu lSaiy MsVk ohfM;ks ls ÝsEl fudkys x,A fofHkUUk best
izkslsflax rduhdksa dk bLrseky dj Nfo MsVk dks iwoZ&lalkf/kr fd;k x;k vkSj fQj Nfo MkVk ij ekWQksZykWftdy vkWijs'kUl yxkdj izR;sd lSaiy Ýse ij lM+d
izdk'k dh vkSlr rhozrk dh x.kuk dh x;hA bl voyksdu esa] va/ksjs esa lM+d ij de jks'kuh dh fLFkfr dh igpku djus ds fy, vkSlr rhozrk ekuksa esa ik;h
x;h fHkUUkrk dkQh mi;ksxh fl) gqbZ gSA izkjafHkd ifj.kke cgqr gh vk'kktud jgs] vkSj jkr ds le; lM+d ij iM+us okyh jks'kuh esa egRoiw.kZ cnykoksa dks Li"V
:i ls n'kkZus esa lgk;d fl) gq,A izLrkfor iz.kkyh lM+dksa ij vfu;fer izdk'k dh fuxjkuh vkSj lq/kkj djus esa lgk;d gksxhA
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Abstract
Street lightning system is very essential to improve the quality of urban life by promoting security in urban areas. It is also very helpful to promote
road safety by improving night time visibility for the drivers, riders, and pedestrians. Primary purpose of street lightning system is to cast light onto
roadways, parking areas, public spaces, certain areas of high security, or any area where homeland safety and security issues arise. It is a well-
known fact that street lightning system helps in improving visibility and to reduce traffic accidents by a considerable amount particularly in the
dark hours and it is, therefore, necessary to provide proper lighting conditions on the roads in low-lighting conditions. Current street lighting
systems are having major problem of casting non-uniform light, providing low visibility of the area of interest. In this study, a machine vision
system is proposed to identify the variations in the lighting of the road in dark hours. The objective of this paper is to monitor the variations in the
average intensity of the light on theroad. Sample data was acquired in the forms of videos of road lightning conditions in the dark, and then frames
were extracted from these sample videos. Various image processing tools were used to pre-process the raw image data and further morphologi-
cal operations were performed on images to compute the average intensity of the street light on each sample frame. In this observation, the
variation in average intensity values are found to be useful in identifying the low lighting conditions on the road in the dark hours. The preliminary
results were very promising and clearly indicate significant variations in the light falling on the road during night time. The proposed system will
be helpful in monitoring and improving irregular lighting on theroads.
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ifjp;
LVªhV ykbfVax flLVe ,d vko';d lkoZtfud lsok gS tks
jkr ds le; ;kf=k;ksa vkSj iSny pyus okyksa ds fy, ,d
lqjf{kr okrkoj.k iznku djrh gSA mfpr lM+d&izdk'k dh
lqfo/kk lkekftd lqj{kk esa o`f) dj ldrh gS] bl izdkj]
[kkldj jkr ds le; gksus okyh pksjh vkSj nq?kZVukvksa dh la[;k
esa Hkkjh deh ykdj ;g yksxksa dks vkfFkZd vkSj lkekftd ykHk
iznku djus esa egRoiw.kZ fl) gksrh gSA ;g 'kkar ,oa lqjf{kr
;krk;kr izokg dh lqfo/kk esa vkSj jkr ds ?kaVksa ds nkSjku
lkoZtfud ijLij izHkko esa Hkh lgk;rk gks ldrk gSA gky ds
,d v/;;u esa [1] ;g dgk x;k gS fd lM+d lqj{kk lM+d&izdk'k
O;oLFkk esa lq/kkj ds fy, ,d egRoiw.kZ ykHk ds :i esa ekuk
x;k gSA ys[kdksa us fu"d"kZ fudkyk fd vf/kdka'k mÙkjnkrkvkas
us lgefr O;ä dh fd csgrj lM+d izdk'k cPpksa dh lqj{kk esa
lq/kkj djsxk vkSj lM+d ij de nq?kZVukvksa dk dkj.k cu
ldrk gSaA ;g ns[kk x;k gS fd dbZ fodflr ns'kksa esa ,d
mi;qä vk/kqfud lM+d& izdk'k lqfo/kk vkerkSj ij miyC/k gS]
tc fd fodkl'khy ns'kksa ds dbZ {ks=kksa esa ,slh lqfo/kk dh deh
ns[kh xbZ gSA jkr esa lM+dksa ij iM+us okyh vuqfpr izdk'k dh
fLFkfr lM+d vijk/kksa vkSj vU; nq?kZVukvksa esa cM+h o`f) dj
ldrh gSA
lM+d ij [kjkc jks'kuh ds lkekU; dkj.kksa esa ls ,d dkj.k
nks LVªhV ykbV~l ds yxkrkj chp vi;kZIr nwjh gks ldrk gS]
ftlls fd] nksuksa esa ls fdlh dk Hkh i;kZIr izdk'k lM+d ij uk
igq¡p ik jgk gksA [kjkc fctyh ds fy, ,d vkSj dkj.k lM+d
ij isM+ks dh 'kk[kkvksa ls mRiUUk cka/kk;s gks ldrh gS] ftlls fd]
ikl dh LVªhV&ykbV~l ls fxjus okyh jks'kuh dh rhozrk ckf/kr
gks tkrh gSA
,d vkSj v/;;u [2] us ;g fjiksVZ nh gS fd jkr ds nkSjku
Mªkbfoax fnu ds nkSjku Mªkbfoax ls T;knk [krjukd gSA ys[kdksa
us bl v/;;u ls vuqeku yxk;k gS fd 'kke 7 cts ls lqcg
8 cts ds chp ;k=kk djus okys ;kf=k;ksa dh dqy la[;k esa ls]
dkj }kjk dsoy ,d pkSFkkbZ ;k=kk djrs gaS] vkSj yxHkx 40»
dk ?kkrd vkSj xaHkhj pksVksa ds fy, fooj.k feykA njkW;y
lkslkbVh }kjk nq?kZVukvksa dh jksdFkke ds fy, fd, x, ,d
v/;;u [3] us ;g Hkh crk;k fd de jks'kuh dh xq.koÙkk
okLro esa nq?kZVukvksa vkSj mudh xaHkhjrk dks c<+k ldrh gSA
,d tkikuh v/;;u [4] esa i;kZIr izdk'k dh deh ds
nq?kZVukvksa ij izHkko ds ckjs esa ik;k x;k fd jkr ds le;
lM+dksa ij vi;kZIr jks'kuh esa mUUk;u ;k lq/kkj ykus ij
nq?kZVukvksa esa vkSlr 43» dh deh vkbZ FkhA ;g Hkh crk;k
x;k gS fd nq?kZVukvksa dks jksdus esa izdk'k dh izHkko'khyrk dk
vk/kkj blds yqfeul ij fuHkZj djrk gSA bl v/;;u ds
ys[kdksa us fu"d"kZ fudkyk fd ;fn izdk'k dh fLFkfr lM+dksa ij
Li"V gS rks nq?kZVuk nj de gksxhA gkykafd] v/;;u us [kjkc
izdk'k O;oLFkk dh fdlh Hkh ifjHkk"kk dks] ;kLohdk;Z lq/kkj
dk D;k eryc gS dks ifjHkkf"kr ugha fd;k gSA bl izdkj]
gekjs ikl lqj{kk vkSj izdk'k iSjkehVj ds chp ,d vPNh rjg
ls LFkkfir laca/k ugha gS tks lM+dksa dks izdk'k nsus ds Lrj ds
ekudksa dk fuekZ.k dj ldrk gSA
lkfgR; esa lwfpr T;knkrj v/;;u jkr ds le; ds nkSjku
nq?kZVukvksa esa deh ij lM+d&izdk'k O;oLFkk dh fLFkfr ds izHkko
dks o.kZu djus ds fy, dk;Zjr FksA gkykafd] bu izdkf'kr
lkfgR;ksa esa ls cgqr de okLro esa lM+d&izdk'k esa fHkUUkrk dh
fuxjkuh ds fy, besftax rduhdksa dks fu;ksftr djrs gSa] tks
lM+dksa dks jks'ku djus ds ekudksa dk fuekZ.k dj ldsA blfy,]
ge bl izLrkfor dk;Z ls jkr ds le; 'kgjh {ks=kksa dh lM+d
izdk'k O;oLFkk dh fLFkfr;ksa esa fuxjkuh dj] vkSj lM+d ij
dkys cSaM tks lM+d ds ml {ks=k ij [kjkc izdk'k dh fLFkfr dks
n'kkZrk gS fd igpku djus ds fy,] besftax rduhd vk/kkfjr
fof/k dk izLrko nsdj bl varj dks nwj djus dk iz;kl dj
jgs gSaA
dk;Z iz.kkyh
bl v/;;u esa] fp=k&1 esa fn[kk, x, izLrkfor i)fr esa]
lM+d izdk'k fLFkfr;ksa dh tk¡p ds fy, jkr ds le; dh
fLFkfr;ksa ds uewuk ohfM;ks MsVk lsV dk vf/kxzg.k fd;k x;kA
uewuk ohfM;ks MsVk lsV ls fo'ys"k.k ds fy, izh&fMQ+kbaM Vkbe
varjky ij ,d ,d Nfo Ýse fudkys x, FksA lHkh Ýse xzsLdsy
Nfo;ksa esa iwoZ&lalkf/kr fd, x, Fks vkSj fQj vxz Hkwfe dh
vkSlr rhozrk dh x.kuk djus ds fy, Nfo lsV ij Fkzsl gksfYMax
vk/kkfjr foHkktu fd;k x;k gSA
uewuk MsVk vf/kxzg.k
bl v/;;u esa] ykWftVsd lh &270 dSejs ls ;qä iz;ksxkRed
lsVvi dk mi;ksx djds ftls ,d ekud frikbZ LVSaM ij j[kk
x;k Fkk] izfr lsdaM 15 Ýse dh nj ls uewuk MsVk ohfM;ks
vf/kxzfgr fd, x,A izR;sd vf/kxzfgr Ýse dk vk;ke 1280 x
720 fiDlsy FkkA lsVvi dkj ds vanj fLFkj LFkkfir fd;k
x;k Fkk rkfd dkj dh xfr ds nkSjku ohfM;ks esa U;wure
mrkj&p<+ko gksA ohfM;ks jkr ds le; ij rc vf/kx`fgr fd;s
93'kekZ ,oa nkl% 'kgjh lM+dksa ij jkr ds le; [kjkc n`';rk {ks=kksa dh igpku
x, tc lHkh LVªhV&ykbV~l tyh gq;h FkhA dSejk QqVikFk dh
rjQ ls MkVk ysrs gq, ;k=kh lhV ij j[kk x;k FkkA bl v/;;u
esa mi;ksx fd, x, Nfo&vf/kxzg.k lsVvi dks fp=k 2 esa
fn[kk;k x;k gSA bl v/;;u esa] geuas 150 Ýse dk mi;ksx
fd;k gSA 150  Ýse esa ls] fp=k 3 esa izfr:i ds mís'; ls rhu
Ýse fn[kk, x, gSaA
 fp=k 3 ¼,½ esa Nfo i;kZIr izdk'k O;oLFkk ds rgr
vf/kxzfgr dh xbZ Fkh] fp=k 3 ¼ch½ baVjehfM,V izdk'k O;oLFkk
ds rgr vkSj fp=k 3 ¼lh½ de jks'kuh dh fLFkfr ds rgr
vf/kxzfgr dh xbZ FkhA lHkh vf/kxzfgr Nfo;ksa dks fcVeSi
izk:i esa laxzghr fd;k x;k FkkA bl v/;;u esa] geus
vf/kxzfgr Nfo;ksa [7] ds Nfo fo'ys"k.k djus ds fy, MATLAB
R2014b dk mi;ksx fd;k gSA
Nfo fo'ys"k.k
lcls igys] bl v/;;u esa vf/kxzfgr lHkh vkjthch jax
Nfo;ksa dks xzs&Ldsy Nfo;ksa esa ifjofrZr dj fn;k x;k FkkA fp=k
3 ¼,½] 3 ¼ch½ vkSj 3 ¼lh½ ds ifj.kkeLo:i xzs&Ldsy dh
Nfo;ka fp=k 3 ¼Mh½] 3 ¼bZ½ vkSj 3 ¼,Q½ esa fn[kk;h x;h gSaA
fQj dqN foijhr o`f) rduhdksa tSls fd ikoj&ykW& VªkalQkWesZ'ku
vkSj vMkfIVo&fgLVksxzke& ,Dokfyt+s'ku dks jkr ds nkSjku
vf/kxzfgr Nfo;ksa ij yxk dj ns[kk x;k [8] 10 and 11]A
vMkfIVo fgLVksxzke ,Dokfyt+s'ku ¼AHE½ Nfo;ksa esa foijhr
lq/kkj djus ds fy, mi;ksx dh tkus okyh ,d dEI;wVj Nfo
izlaLdj.k rduhd gS[5] 9 and 12]A fp=k 3 ¼th½] 3 ¼,p½
vkSj 3 ¼vkbZ½ esa vMkfIVo& fgLVksxzke& ,Dokfyt+s'ku ifj.kkeLo
:i Nfo;k¡ n'kkZ;h x;h gSaA var esa] Nfo;ksa dh LewFkfuax vkSj
bEIyl&ukWbldks gVkus ds fy, ehfM;u&fQ+YVj yxk;k x;k
D;ksafd os dkQh de /kqa/kykiu ds lkFk ukWbl gVkus esa l{ke
gSa[6 ] 8]A ehfM;u&fQ+YVj yxkus ds ckn izkIr Nfo;ksa dks fp=k
3 ¼ts½] 3 ¼ds½ vkSj 3 ¼,y½ esa fn[kk;k x;k gSA
Nfo lsxesaVs'ku
Nfo fo'ys"k.k esa vxyk egRoiw.kZ dne Nfo foHkktu gSA mu
lHkh {ks=kksa dks fudkyus ds fy, ftuesa lM+d ds [kjkc izdk'k {ks=kksa
ds ckjs esa tkudkjh 'kkfey gS] Nfo foHkktu fd;k x;k FkkA [kafMr
{ks=kksa dk mi;ksx fiDlsy dh vkSlr rhozrk dks ekius ds fy, fd;k
x;k FkkA Ýse ds Nfo foHkktu rhu eq[; pj.kksa esa fd;k x;k%
• ,d mfpr Fkzsl gksfYMax dk mi;ksx djds ckbujh Nfo izkIr
dh x;hrkfd ftu {ks=kksa esa i;kZIr izdk'k ekStwn gS] mUgsa
rhozrk eku ^1* esa eSi fd;k x;k gS vkSj vU; i`"BHkwfe {ks=k
dks rhozrk eku ^0* esa eSi fd;k x;kA
fp=k 1 & izLrkfor i)fr dk CykWd js[kk&fp=k
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• ckbujh Nfo esa ekStwn viw.kZrkvksa dks nwj djus ds fy,
izkjafHkd xf.krh;&eksQksZykWftdy vkWijs'ku yxk, x,A [kafMr
Nfo ls =kqfV;ksa dks gVkus ds ckn izkIr Nfo;ka fp=k 3 ¼,e½]
3 ¼,u½ vkSj 3 ¼vks½ esa n'kkZ;h x;h gSaA
• ,d mÙke fQV lh/kh js[kk] tks vxzHkwfe vkSj i`"BHkwfe {ks=k
ds chp varj dj ldrh gS] izR;sd Ýse dh fiDlsy leUo;
tkudkjh dk mi;ksx djds izkIr dh x;hA Ýse ds chp
varj Ýse lesdu cuk, j[kk x;k FkkA
Q+hpj fu"d"kZ.k
tc Nfo;ksa dks Bhd rjg ls foHkkftr fd;k x;k rc muls
Q+hpj fu"d"kZ.k fd;k x;kA ,d mÙke fQV lh/kh js[kk] tks
dh vxzHkwfe vkSj i`"BHkwfe {ks=k esa Nfo ds foHkktu ds ckn
izkIr dh x;h] dks ehfM;u&fQ+YVj Nfo ij lqij baiks ls fd;k
x;k tks dh fp=k 3 ¼ih½] 3 ¼D;w½ vkSj 3 ¼vkj½ esa n'kkZ;k x;k
gSA bl v/;;u esa] [kjkc n`';rk dh fLFkfr dh igpku djus
ds fy, vxzHkwfe {ks=k dh vkSlr rhozrk dk mi;ksx ,d y{k.k
ds :i esa fd;k x;kA vxzHkwfe {ks=k dh vkSlr rhozrk dh
x.kuk lHkh Ýse Nfo;ksa ls dh xbZA
ifj.kke vkSj fu"d"kZ
,d pyrh dkj esa jkr ds le; uewuk ohfM;ks izkIr djuk
cgqr fodV Fkk] og Hkh rc tc lHkh LVªhV&ykbV~l ty jgh
gksA blh dkj.k ls] ,d iz;ksxkRed lsVvi pyrh dkj ls uewuk
MsVkxzg.k djus ds fy, fMt+kbu fd;k x;kA nwljk egRoiw.kZ
pj.k mu {ks=kksa dk foHkktu Fkk] ftlesa Nfo ds lM+d ds [kjkc
izdk'k {ks=kksa ds ckjs esa tkudkjh 'kkfey FkhA foHkktu dh
izfØ;k dk mi;ksx djds Ýse dh ckbujh&Nfo izkIr dh xbZ
FkhA fp=k 3 ¼,½ dh [kafMr ckbujh Nfo fp=k 3 ¼,e½ esa nh xbZ
gSA lsxesaVs'ku ds ckn] foHkkftr Nfo ls =kqfV;ksa dks gVkus ds
fy, ,d vksifuax&ekWQksZykWftdy vkWijs'ku yxk;k x;kA ,d
mÙke fQV lh/kh js[kk] tks dh vxzHkwfe vkSj i`"B Hkwfe {ks=k esa
fp=k 2 & izk;ksfxd lsVvi
95'kekZ ,oa nkl% 'kgjh lM+dksa ij jkr ds le; [kjkc n`';rk {ks=kksa dh igpku
Nfo ds foHkktu ds ckn izkIr dh x;h] dks fp=k 3 ¼ts½
dh fQ+YVj dh xbZ xzs&Ldsy Nfo ij lqij baiks ls fd;k x;k
tks dh fp=k 3 ¼ih½ esa n'kkZ;k x;k gSaA nwjh ds ,d ÑR; ds
:i esa 10 ehVj dh nwjh ij yxkrkj fudkys x, Ýse dh
vkSlr rhozrk fp=k 4 esa IykWV dh xbZ gSA tSlk fp=k 4
esa fn[kk;k x;k gS] okbZ& v{k ij vkSlr rhozrk dh lhek 170
fp=k 3 & fofHkUUk Ýse dh Nfo izlaLdj.k dk izfrfuf/kRo% ewyNfo ¼,½ i;kZIr izdk'k ds lkFk] ¼ch½ baVjehfM ,VykbV] ¼lh½ de jks'kuh( ¼Mh½] ¼bZ½ vkSj ¼,Q½
¼,½] ¼ch½ vkSj ¼lh½ dh xzsLdsy Nfo;ka gSa( ¼th½] ¼,p½ vkSj ¼i½ tks gS ¼Mh½] ¼bZ½ vkSj ¼,Q½ dh vMkfIVo fgLVksxzke ,DokfyT+M Nfo;ka gSa( ¼ts½]
¼ds½ vkSj ¼,y½ ¼th½] ¼,p½ vkSj ¼i½ dh vkSlr fQ+YVj dh xbZ Nfo;ka gSaA ¼,e½] ¼,u½ vkSj ¼vks½ tks gS ¼ts½] ¼ds½ vkSj ¼,y½ dh [kafMr Nfo;ka gSa ¼ih½]
¼D;w½ vkSj ¼vkj½ mu Nfo;ksa dks lcls vPNh fQV ykbZuks ds lkFk lalkf/kr dj jgs gSa
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ls 230 ds chp gSA gekjs v/;;u esa] 178 U;wure Fkk vkSj 220
izR;sd Ýse ds fy, izkIr vkSlr rhozrk dk vf/kdre ewY; FkkA
izkjafHkd ifj.kke jkr ds nkSjku lM+d ij fxjus okyh
LVªhV&ykbV dh jks'kuh dh rhozrk esa egRoiw.kZ fHkUUkrkvksa dks
Li"V:i ls izdV dj jgs gSaA ;g lM+d ij vfu;fer izdk'k
dks c<+kok nsrk gSA lHkh Ýseksa esa vkSlr rhozrk esa fHkUUkrk dh
lhek ftruh de gks lds mruh de gksuh pkfg,A gkykafd]
bl isij esa fn[kk;k x;k dke dsoy Li"V ekSle ds fy, gSA
orZeku dk;Z iwjs 'kgj ds fy, vkSj cknyksa vkSj cjlkr ds
ekSle esa vkSlr rhozrk dh x.kuk ds fy, Hkh c<+k;k tk ldrk
gS vkSj ifj.kkeksa dh rqyuk fofHkUUk i;kZoj.kh; fLFkfr;ksa ds
fy, dh tk ldrh gSA
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